Zincergic innervation of the forebrain distinguishes epilepsy-prone from epilepsy-resistant rat strains.
Zinc is released from a subset of cerebral cortical neurons whereupon it exerts a powerful modulatory influence on excitatory and inhibitory neurotransmission. A number of studies have suggested that alterations in the regulation of zinc may contribute to the genesis of epilepsy. Here, we tested this hypothesis by examining the distribution of zinc-containing axon terminals in rats selectively bred for an innate susceptibility (FAST) or resistance (SLOW) to the development of kindling-induced seizures. Zinc was stained histochemically and levels of staining were quantitatively assessed. We found that the levels of synaptic zinc were significantly lower in the SLOW rats throughout the telencephalon. This relative reduction was most pronounced in limbic cortices where levels were less than 30% of FAST rats. These results suggest that innate differences in the homeostatic regulation of synaptic zinc, particularly in limbic cortices, may underlie differences in epileptogenicity.